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(54) DETECTION METHOD AND APPARATUS OF TERAHERTZ UGHT OR THE UKE. AND TERAHERTZ UGHT APPARATUS AND 
IMAGING APPARATUS USING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To detect terahertz light or the like with a high S/N ratio 
and further reduce costs in an apparatus and to miniaturize the apparatus. 
SOLUTION: When terahertz light is being applied to a terahertz photodetector 1 1 and 
when the terahertz light is not being applied to the terahertz photodetector 11. probe 
puise beams L3 are applied to the terahertz photodetector 11. A signal processing 
section 21 obtains a detection signal according to the difference between the integral 
value of a pulse electric signal obtained from the terahertz photodetector 11 in 
response to the probe pulse light L3 when the terahertz light L6 is being applied to the 
terahertz photodetector L6 and the integral value of a pulse electric signal obtained 
from the terahertz photodetector 1 1 in response to the probe pulse light L3 when the 
terahertz light L6 is not being applied to the terahertz photodetector 1 1. 
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©-'^•;^;^©S^fii<t T^^^^p^^OF FB$©pll^©-'<;u 
T'M-jUj^^L 3 {cie^ur f-^^ju^ijfel^ms 1 1 *^e> 

[0040] m^mmz 1 ». 02 (c,T^-r0ig#e£cc 

BSrS. 05 (a) «04tp®H«gitifiS3 3©Ui;^fi 
S3 (a) fC^-r^#tl5lD-C*5. 

irgifitiss 3 35>6^H:^sn4§-'^v^;^». ;:^>r ^9^3 
;l/XiK:«n-enJi«?^W6nT. ^ltiititi(Hlii§4 0© 

-S. c©i». lltt*9ifiiI8S4 0©+A*«TRDf-A 

lugttifsS3 3©m;^igd^i^fjux>l:^itj»i 

tl5<fc5{C!5:-Q-Ct>S. LytJ&ioT. M»ititiiIIS4 0 

©m;^»> 05 (b) (cm-r<fc^fc. 7-^-^;u>;/^0N 
SJ©>'N';l/;^*[^ DStt■C^t^ t i ^){C7"-5"^JHy5feO F 
F B#©^-J;l/X <&S|g L /cStt-C^tf , 

[0 04 1 ] s^K3 5»« %wmt^2bi}^h(r>m 
mmn ( i rh z ) ^s^L^ct^^ja^-c i /zvim 
bfcm^ ( 5 0 0 H z ) tsBfrfauTi^-r 

F F i^© 1 rxof'iix^y. t *^tfa^siifflS{c . -e©A:^ 

tH;^^#) C©Ci«. 05 (a) (Cfcl^ 

•CtBBtff^Lr^4-r5r7-^;U-:'7l£0NB#© 1 -:>©>'A-;U 
:^ i 7-5 ■^;U";/7tO F F ^© 1 -^©y^•;^;^ i (CM OTH 

«©m^fii©M5^*mofc©i. ^r^-s. niiiitii 
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m;^j^3 9*>6Hi:^3n5. 

[oo42]c©j:^(c. 04 icmtmmtWL^nm h 

v^AyV%m!i^l 1 {cA*t^rc^-5.l^JC7'o-:?'/>Vl' 
;^*L3{ci&§urf^7-v;i'';'^fe*lffiSi i*»6f#6n 

f-5^;u>:;?lc*^aiSl HL^MhXi.^tj:\.^n^yn--:f 
^^•;^;^^L 3 Kit;^Lr7^5'^;i'>;'3fe«lillg 1 1 ti^hm^ 
10 6>tl■S^^•>'^:^«mM■^©S^». itgafjfc^Jb-co-S 
^X\m\,^ifi. M#©S^fii©M»{ci£:i;;tf'7'^;l/'> 

[ 0 0 4 3 ] 04(c,T^-r<fc ^^ciass^^^rSffl-r 

+) ©>'^•J^X©S^^l<!:f-5'^^;^■>7feOFF^©|pI^S!© 

vA-;i'X©a^Mii©^;9'^n^-ri^tHm-^*, m^^oii 

«*iil4 l-ro©/NVU;^(c*ft£:UT«l«9iSUTff 

20 Siri29f5ti[©^<ii';^*^tf«^»!M 

S4 HCC©a^[l|}§©*Stfe^mc-S^C<!:(Ccfc«3. ^ 
a^lal?S3 5©»^»^P5*H!raB3f^©-'^V^x=&^t^»I 

[0 04 4] sfc. B(rfe02X«04{c^-rj:^^ci5iss 

N^©^^v^;^©a^^i i 7^ u/ jfeO F F i^©vs;i/X 
©a^<!:©II^KjSi;fc«ltijm#%ff-Ct>*. L/3&> 

30 0. ^mnx\t. 7"7^)\^v%onn<Df^)\':^ 

© f- i'fiii f 5'^;l'':/?fe0 F F B#©>'^•;^X© f" i'ffi 
<!:©M^«C(£;D/c15iaimW#r^>cfct>. C©«^. 
Atf. 02fcSK-riHl8S«^K:fci^'C. a^liK3 5a. 

c©Jt^(c*5c^ri>. ja^smt^-m^^fc^. m 
m. iiiawiss 8*^6 i-r-:)©>'N*;uxKStic;L/rili 

tmmmxmm^ti>m9^wi^mwibx^j;:\.^. 

[0045] SDf0 1 ^^mti> t. VU- ■:f)^)V7.% 
40 L3©3feiJ§±tcBBg§tx/cpJl!)^9«. :3>f:x-^^ 
6 ^j: S$iJffli • ii^^aaSP 2 3 (c J: €.$iMTr . i^U^ 
«i 2«:j:f)^Enx:&|S]{c^«jDitgt«:or(,i4. Utt 
Si9©i^«rfifci6D'C. 7'o-^^%-;l/;^3fcL3©^S 

■im.^'^. 7•p-://^•;^x5l£L3*^^^a^^l I'spM-r 
■sBfp^jjiiig-rSo t-^it>%, %^<Dimx\t. 0116 

^ 9 SO'^lb^^ 1 2 - :?'>'^•;^x3t L 3 ©b#Fb1 
[0 04 6 ] fr^L//c cfc ^ (C. WJ^ig) 1 0 ^MjiL/c 

r7-^;^•:'^^•-'^^7fe©«it?3lg[{^> ft#Masi52 i©tB 

50 ■hmxh^m^mm.mui. m^m^i\ti> 
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[0 04 7] b«^U/cJ:'5K:. ^>7'7feL 4©^03ll/ 
5 0 0Hz©i^0iIO-CjteW$n^, C©7^7 

[0048] hidfi-yx. n^mmfmc^t. ncjgji^ 

©f^5^;U'>>'N';i';^3feL 5*S5 0 0 H z©ili»)iiL-CPJ 

[0049] 2|E||Sli©JgJ8-C». ■f 7'^J^7-'^V^^^6© 
Sii^®l^3g^MJf^E (r) ®H-«{C». $ljt3il-iil 

mm^2 3*5. ^iti^fli 1 2 mmm^^^^x. m 

-s;l,-;/^N-;UX7fe©««^©ffi5F3^^M^E (r) ^r^^T 
E ( T ) ?!!tS'J^!K»2 0 ^0 1 fCi^Tfi 

»»©stS©#14^*&, c c r im(Dmm% 
2 4 mi^sii-s. mut. pm • M#toagP2 6»> 

^!^©^ffi (Fi-i^-Y^Utr h?> (Lionel DuvUlaret, 
Frederic Caret, and Jean-Louis Coutaz) <DW[SiC ("A 
Reliable Method for Extraction of Material Parame 
ters in Terahertz Time-Domain Spectroscopy", IEEE 
Journal of Selected Topics in Qiantum Electronics, 
Vol.2, No.3, pp. 739-746 (1996) ) {CjCoT, WK^ 
0©1tS®*r$*JS^t. C4l*^SI52 4{can^ 

[0 050] %wm%mx\t. WJ^^2 o©*sgp 
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m.T"y^i^'v%^'m%\^x\.^^(ox. mmmi^<o 

[005 1 ] *iejS©ff$.^-Ctt. m'^Lfc^^iC. T-v 
'^JU7:Jl£*55-7'^;l/7*t^ltHSl 1 {cA*f Uri^^B^S 
CJf-f-7^;l/';;^35!S7^^'v;u-;/5fe<jimSl l{cAI*0"Ct,> 
i&l^B#©jK:^(cte(,ir> 7"a-:/>'N*Jl/X:)feL 3*i!7'7-^ 

Ji'':/7fe*^tiisi ncjii*5n^. -eur^ m^*!iffiSi52 
i3&5B«^t/cJ:5{ci6f^-r-s©r> fi-^i!iagi52 1*^6 
10 ^6n4«ifflft#w. mm^im^m^tixf=y^y\^ 
* ji©<i-f ©*%^-r c i {cnc 9 . ii©ft#© 

[0 05 2 ] s?c> ii-^^asgi52 1 (Dmmtmnx$> 
^©(uss^fijci br. m«. 02x»a4fc^-r 

J:^^ciailS«lfiX*Sffl-r-5C<!:ds-CtS©-C. a-^i'-f 
>iiitiStc:j:b-<r. ^^fi^A^js^iAjro. zi7.\-if'tf>n 

[ 0 0 5 3 ] :$:|Ufe©?gJ||-CB. ■(t-^MagP2 1 
©«tl©^■C*s>'^-K'5xT{cJ:OI|3i3nTl*e. L 

[0 0 5 4] [^^(Dmcmm} 

[ 0 0 5 5 ] 0 6 *^H^©|| 2 ©||JS©ff$.?l(C J: ^ 

[0 05 6] *3l|fi©J^«(cJ:6f^^^^P'>3l£$llfi». 
30 MS'J^!^ 2 0*-/ ji-v\tt^ A ^-i>\\mtt orfll 

[0 05 7 ] *|l!S©ff$^{CcfcS7-7^;l/7:)l&Sg-C 
»> 7xAh«>A;W^36?gil*^?>SCI*S4a;fe7xAhifi» 

nvux^L 1*5. ^mWMm^ 1 ?:igr. 

•y :Sf 5 2 -C^> L 2 i 7'P - L 3 i 

fUSn-So d<>7"3feL2«. 5^3■;»^^•-3. 2fefeL/< 
W 3 t$(©¥ffi;Slt^*5iHi5^^t) S n-C ^C^ nJI6^ 5 3 S 
Wiiii5 4^5 6%igr. e-AX+XA^^B?-? 

itsssn/cfijc, 7^7'^ju-:'3fe^4ii7'v«3!)inSc -e 
40 ©^n. •?-^'^JU7?fe^S7*5i!i|a3nT7"'5-^Ji'":' 
M-ji/;^^L5*)B(*t-r6. 

[0058] f-5'v;l/y3l&^S7r^L'/c7'^'^Jl/ 
•>31£L5«. iBfiiU>X5 8*/M..r. 
fflS 6 0 © 2 ^^TcM^fCiiJ^-r So *IISfe©ff$®-Ctt. 

c©7-7'v;i'-:/^«itHS6 0 i LT. r^jtmrncm^ 

M<^U>X5 8». l!g«'J5t!gl2 0©2^>:7nMi|!{*iSjll. 

/•cf-7--;l'':'7fe(Cj;StM'JS!^2 0©^i^^i^©^*. 

. 7" 7 ---ii/ y an 6 0 © Buf B 2 ;^7ciB^{c $sf^-r s . 

50 [0 05 9 ] \:i-l.:^y'<) -y ^ b ZX^m^hfcV'vi- 
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Jl/;^3feL 3 ». ¥fflii6 1. 6 Z^m-d^-Ax^ 

te(,»-Ct>. ■7'n-:/y<;l';^3!6L3i3i<>7"3feL4i(DH 
[0 06 0] feiag6 0©{i^©3fe;^'f-:;^^m S 

[006 1 ] mnmmi 2 1 

6 0 <D^%7. A V ^^^^^K^o-cE 1 if>©m-^®aa5 

2 1^1glS9^+>*;UWUri^'5o cntctEDT. A/ 

Delfts 1 2 ztt^^^-f^^jUKiKcrsw^nifcltiK 
©A/D^^*>e.^^3n6. ^tug6ocDfi^©5fe 

2 2«:<fco-en-enA/D^$n)tm. w-sist 

«iag|J2 3«:m»)ii*n-5. L/t*Sor. t^^^n^U'^A 20 
tT-^iiK $lJiI-?S&J!iag|52 3{Ci{0jAStl^. BU 

a 0 J; ^ m-^ittagp 1 2 1 (omL^ -f ju*^ 6 
©«llHli#*1i»©A/D^lli 2 2-c^<7U;i'«ia 

KJ:OA/D^^-r^C<!:*i> *!iajig[©*-C|lf $ b 

1 0©<;i^©iSB©A/D^S 
1225:fl|C\ ft-^MSgpl 2 1 ©&3^ + >:^;U*i6© 

m^m^^mx:^^ v=f-cmm9^-cm^ 1 -:>©a/d 
2 2{cA;^u, s^yr^uwccA/D^-ric 

i^joJtlr*^, 30 
[0 06 2] >i<>7'^feL4©5fe8S±{C|Bg$n/caJtt^ 

5 3 \t. mm ■ 3 iicx^fmr-c. ^s&ts 

«5 9K:a:l)5^HJY:^|SlK:i^t&aJfigi^CoTC*S. Utt 
gl5 3©^!l«mi;r. 5j<>7*3feL4©5fe|&S*s^t> 

[ 0 0 6 3 ] m - ^nmm2 3 ^«iii^5 9 ^ 
MiiLrnja(N^5 3?r^^(c^«i3-a-c. Siggi^ra 

ll#r^ ) r C i ©B$ A© f - 7 'n;!. 7 y^^<DWm^<D 

m.m<DmmnmmE (r) ?:HXf#-r?>„ c©j;^^d:#gp 

{iC tommnm^E (r) ^^-Tt^-^S??:, MS'J^i^ 
2 0 6 iCfntikS.iCBmLfci»^tmmLrj:\.^m-^ 50 
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^©a^gp 2 4 (ciii^ i L -cmffi 3 -tt 6, 
[0064] *iiis©jg^-c»> 7^7-N;i/';'3fc**f^7'v 
>H'*>^l±J|g6 0K:A«l^-ct,»-5l^RO*f^^-v;l/->3fe7&i 
7'7'^;i'>;'7lcfeimS6 0{cA*fl/-ci^Aj:iii^©5!X:^(c*j 

J:5{C»|f^^SM^A!iaa52 1 %1gf»W0Tl»-S©T?. 

ciK^cO, tt©{i-^©**iilc^SNil:-c«ia^-sct 

[ 0 0 6 5 ] 35ft:. *ius©j^«{cj:ti«. mmmsn 

1 2 l©§5^i'>4^;l'*^Rjc-r^{i^©m^55a3|52 1 

[ 0 0 6 6 ] fe^±. 2|s:^B^©§|liS©0^(COli-CiJiHJ 
Uft:*i. *^BJ»cn6©llli6©0SI(ClS«3nSfc© 

[0067] SiriEL/c«|ISt©?^SI«. *^i!gKJ:4*l 

X* J: 13 * . d i' >^mmS!.C/^S: 

4ffll,>-5J:f)^>«t^SNJt©m#^tB*5nItli^C'S. t 

[0068] 

<!:*5'C#^7^7^ju-;/7feil©^ai:^ffiSo'J^S. ato' 
[0ffi©iSm^ciJiBj] 

m 1 ] *%Bj©^ 1 (Dmm(D][micj:6i-'^^)iv^ 
[0 2 ] 0 1 43 ©M^MagiJ©-*{*0!i4^r r^o 
[0 3 ] 0 2 t>©ssi5©m#©?g^j^©t^*^-ri6?^0r 

[04 ] 0 1 *©fi#Mag|5©fte©:Ri*0!I*^f :/a 
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[05] mA^o^Bt^am^omi^m^^sT^m-c 

3 5: 3 y ^S- ) 
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11.60 f-7'v;i'';/5fe«IWS 

2 0 mmm 
21. 121 m#^ttsgi5 

2 3 $(|@P-^^M93! 
2 5 ^{{HESbSli 
2 6 9Bvf^-mMU 
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